Synthesis and Performance of Fluorinated Polyacrylate Anion Exchange Membrane for Alkaline Fuel Cells by 张燕梅
学校编码：10384                                   分类号    密级       








硕  士  学  位  论  文 




Synthesis and Performance of Fluorinated Polyacrylate 
Anion Exchange Membrane for Alkaline Fuel Cells 
 
 
张 燕 梅 
 
指导教师姓名：方军 副教授 
专  业 名 称：工 业 催 化 
论文提交日期：2011 年   月 
论文答辩时间：2011 年   月 
学位授予日期：2011 年   月 
 
答辩委员会主席：           
评    阅    人：           
 
 




















另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的




























（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 







                             声明人（签名）： 























想，即碱性阴离子交换膜燃料电池（Alkaline anion exchange membrane fuel 
cells,AEMFCs）。其中，阴离子交换膜（Anion exchage membrane,AEM）是 AEMFCs
关键组成部件之一，起到传导 OH-、分隔燃料和氧化剂的双重功能，其性能将直
接影响 AEMFCs 的电池性能、能量效率和使用寿命等。 
C-F 键的键能是 485 kJ·mol-1，高于 C-H 键的键能（350～435 kJ·mol-1）和
C-C 键的键能（350～410 kJ·mol-1），同时氟原子的半径较大（0. 64×10-10 m）， 氟



























丙酮、四氢呋喃、氯仿等有机溶剂；30 ℃时它们的电导率在 10-2 S·cm-1左右； 60 ℃
下甲醇渗透率低于 10-7 cm2·min-1；具有良好的热稳定性，均可在 200 ℃以下使用；





















Fuel cells (FCs) are well known electric generating devices by convert chemical 
energy into electrical energy directly in high energy conversion efficiency and 
environment friendly way. Fuel cells have the advantages of high energy density, low 
emission of pollutants, and the ability to use a variety of fuel. Fuel cells is a kind of 
green power, it can solve the two formidable universal problem of energy saving and 
environmental protection. Fuel cells are especially suitable for use in next-generation 
power source and motive power source. 
Among different types of fuel cells, alkaline fuel cells (AFCs) are the most 
matured. Alkaline fuel cells were particularly used on the NASA space flinghts 
throughout the 1960s and 1970s , and is now used in the space shuttles. However, 
there are problems always caused by the liquid alkaline electrolyte responsible for the 
carbonation of the snesitive to CO2, and for the electrodes flooding. Among the 
various types of fuel cells, the alkaline ion exchage membrane fuel cells (AEMFCs) 
can improve cells performances because the change of cell acid or alkaline 
surroundings. Using a solid polymer membrane instead of a concentional liquid 
electrolyte in a fuel cell allows for increasing the volumetric energy density, avoiding 
problems of leakage and preventing the gas electrode flooding mainly responsible for 
the death of the fuel cells. Thus, it would be interesting to use in an AFCs, a cheap 
anion-exchage membrane(AEM) with good electrochemical properties and also good 
mechanical and chemical stability with time. As a key component in AEMFCs, AEM 
plays a crucial role in separate fuel and oxygen (or air), and achieves anion transfer 
simultaneously. Accordingly, the availability of suitable AEMs is one of the main 
challenges in the development of AEMFCs. The basic property in developing AEM 
for AEMFCs is that it should have the sufficient mechanical strength, good thermal 
and chemical stability, suitable ionic conductivity and long service life.  
The small size and the high electron egativity of the fluorine atom results in 














stability and chemical inertness, low refractive index and friction coefficient, good 
hydrophobicity and lipophobicity, attractive electrical properties, low relative 
permittivity, and low surface energy. Various fluorinated polymers have already been 
used as proton exchange membranes for fuel cell applications through their good 
thermo stability, chemical inertness. AEMs containing quaternary amine functional 
groups may be a better choice because of their capability to selectively transport 
hydroxide ions. Based on these factors, in this paper, the research work concerns the 
following aspects. 
 (1) A series of novel fluoropolymer anion membranes was synthesized by free 
radical polymerization and characterized for AEMFCs applications. 
(2) GPC, NMR, FTIR and elemental analysis were used to confirm the 
chemical structure and chemical composition of the membranes. The characteristic 
properties of the membranes, including the water uptake, ion-exchange capacity (IEC), 
conductivity, methanol permeability and chemical stability, are measured to evaluate 
its performance in a direct methanol alkaline fuel cell. The membrane shows high 








 in deionized water 
at 65 ℃ from AC impedance method. The methanol permeability coefficient of the 






 at 65 ℃. Our novel 
membrane also shows high oxidative resistance to Fenton’s reagent and excellent 
thermal stability under a nitrogen atmosphere.  
(3) Membranes were used for the preparation of membrane electrode assembly 
(MEA). The performance of discharge of membranes had been studied by 
current-voltage polarization curve. These AEMs have potential application in 
low-temperature fuel cell systems. 
 
Key Words: Alkaline ion exchage membrane fuel cells(AEMFCs); Anion 
exchange membrane(AEM); Fluoropolyacrylate; 2-(Dimethylamino)ethyl 
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为迅速。过去 6 年中国原煤年产量增加了近 12 亿 t，2007 年产量达到 25.4 亿 t，
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